Objective: To examine the reasons for cannabis use among individuals with psychotic disorders. Method: Forty-nine people with psychotic disorders in treatment with community health centres in Northern Sydney were interviewed to collect information about their experience of antipsychotic side-effects and their influence on cannabis use. Other information collected on cannabis use included: amount and frequency, effects of use and other general reasons given for use. Results: It was found that boredom, social motives, improving sleep, anxiety and agitation and symptoms associated with negative psychotic symptoms or depression were the most important motivators of cannabis use. Positive symptoms of psychosis and antipsychotic side-effects that were not associated with anxiety, were not important motivators of cannabis use. Conclusions: As cannabis use may precipitate relapse in this population, it is important to reduce these motivators of use. Clinician's must assess and treat these problems, thus reducing the need for patients to self-medicate with cannabis, and therefore reducing the risk of relapse.
Cannabis is increasingly recognized as a drug that may increase the risk of depression [1] and precipitate or exacerbate psychosis among predisposed individuals [2] [3] [4] . People with psychotic illnesses have a high rate of cannabis use [5, 6] and it is therefore important to understand why subjects with psychosis specifically use cannabis.
A number of studies have explored self-reported reasons for substance use in patients with psychotic disorders [6] [7] [8] . Regardless of the substance used, the results indicate three main motives for use [7] : (i) to relieve dysphoria, for example, 'to relax' [8] ; (ii) for social reasons [7] ; and (iii) for intoxication or to enhance positive mood [6] . A minority reported two additional possible motives related to relieving positive psychotic symptoms, for example, so as to 'decrease suspiciousness' [9] and decreasing the side-effects of medication [8] .
The proposition that antipsychotic side-effects are a motivator for cannabis use has not been comprehensively examined. Dixon and colleagues (1991) asked subjects if they had used cannabis 'to decrease side-effects of medication' [8] . However, interpretation of this question is limited because it makes the assumption that subjects know which symptoms are associated with medication side-effects. In this regard there has been no detailed examination of the subjective experience of these side-effects, the degree of discomfort experienced and whether this discomfort is consciously self-medicated with cannabis.
Current study
This paper presents the results of a study of adults with schizophrenia spectrum disorders who have used cannabis in the past 6 months. The study aimed to examine (i) subjective discomfort from a comprehensive list of antipsychotic side-effects; (ii) medication side-effects reported to motivate cannabis use; (iii) psychological and social reasons for cannabis use; (iv) the relationship between the amount and frequency of cannabis used and (a) reported symptom discomfort and (b) the reasons given for use; and (v) reported efficacy of cannabis use in achieving desired effects.
Method

Sample
English-speaking men and women aged 16-50 years, with a diagnosis of schizophrenia, schizophreniform disorder or schizoaffective disorder were eligible for inclusion in the study. Only those who reported using cannabis in the 6 months prior to recruitment were included. All patients were currently being treated in community mental health centres in Northern Sydney.
Study variables
Demographic variables
Variables assessed included age, gender and highest educational achievement.
Illicit drug use history
Illicit drug use variables included the ages of first and regular cannabis use, monthly frequency of use, monthly quantity used, modes of all drugs used and other drug information (Table 1) .
Clinical variables
Psychiatric diagnosis. All participants in this study had been diagnosed with a schizophrenia spectrum disorder by a hospital or community psychiatrist. Patients with bipolar disorder and those who admitted use of intravenous amphetamines in the previous 4 months were excluded.
Psychotropic medication. Subjects were asked the name dose of prescribed psychotropic medication, adherence to treatment and their daily self-medication regime. Anti-psychotic medication was characterized as typical or atypical.
Reasons for cannabis use questionnaire
This 25-item self-completion instrument was developed by Dickson (1991) to assess the reasons for drug use in patients with schizophrenia. The dimensions include dysphoria relief, improving sleep, relief of positive psychotic symptoms, enhancement of positive feelings, reduction of medication side-effects and social motives.
Psychosis and Drug Abuse Scale (PADAS)
The PADAS was developed for this study to assess possible subjective medication side-effects and whether cannabis was used to selfmedicate these symptoms. This instrument has 30 items derived from the UKU Side-effects Scale [10] . The UKU was developed to provide a comprehensive measure of adverse antipsychotic side-effects, categorized as psychic , neurologic , autonomic or other undifferentiated [10] .
The items of the UKU were modified to produce a self-rated version, using the scale developed by Buise (1992) [11] . Side-effects listed in the PADAS were rated to assess the degree of discomfort experienced on a four-point Likert scale ranging from 0 = absent, 1 = slight, 2 = considerable to 3 = extreme. Participants also indicate whether they have used either cannabis or alcohol to try to relieve each symptom of discomfort using a yes/no/unsure scale. Reliability It is important to note that for some of these symptoms (e.g. trembling ), there is no way of determining if the origins are medication side-effects, side-effects of illicit drug use or part of the mental disorder process.
Cannabis use effects survey
The Cannabis Use Effects Survey was adapted from the 'Assessment of cannabis use' [12] to assess positive and negative effects of cannabis use. Participants report the frequency of each effect (e.g. helps me sleep ) on an always/often/usually/sometimes/never Likert scale.
Analysis strategy
Descriptive analysis was conducted of self-reported symptoms, level of symptom distress and reasons for cannabis use. The rates of cannabis use (amount and frequency) were compared.
Results
Participant characteristics
One hundred and one eligible patients completed the baseline interview and questionnaires. The mean age was 25 years and 61% were on sickness benefits (median duration of 6 months). The vast majority was single men (89%); most lived with others in independent accommodation and; 68% completed high school (year 12) and only 23% had paid work.
Illicit drug use
Participant's drug use history is shown in Table 1 . Most started using cannabis in mid adolescence (median age 15 years), with regular use at 17 years and 69% reporting cannabis use in the past month. A considerable number reported using tobacco (88%), alcohol (85%) and caffeine (87%) in the past month. Eleven per cent had used nonintravenous amphetamines, 9% used ecstasy, 3% cocaine and 2% nonintravenous opioids.
Mean age of onset of first psychotic symptoms was reported to be 19 years (SD = 5 years) and age of first mental health contact was 20 years (SD = 5 years). Eighty-one per cent had been hospitalized with a median of two admissions (range: 0-14). Fifty-five per cent of the most recent hospitalizations were involuntary.
Discomfort from antipsychotic side-effects
The mean level of discomfort experienced for each antipsychotic side-effect is shown in Table 2 . Generally the most commonly occurring side-effects were also rated to be the most distressing. Analysis of the items clustered in the UKU subfactors showed that the psychic sideeffects were most distressing and more frequently associated with motivating cannabis use.
Side-effects reported to motivate cannabis use
With the exception of poor memory and sleepiness/sedation , the more distressing and common side-effects had the greatest link with cannabis use. Inner unrest/agitation (47%) and difficulty sleeping (43%) were the two symptoms most commonly 'self-medicated' with cannabis. Participants reported cannabis use to relieve muscle tension in 31%, to assist lack of emotions or feeling for others in 25%, for sleepiness/sedation in 25%, for dreaming/nightmares in 22%, for tiredness/lack of energy in 22% and for trembling/shaking in 22%.
Analysis of other general reasons given for use showed cannabis was most commonly used to relax (86%), as something to do with friends (81%) and for relieving boredom (79%). Approximately half of the sample used cannabis to improve sleep (58%) and to reduce anxiety (49%), while 39% reported using cannabis to feel good about oneself . Only a small proportion reported using cannabis to either reduce medication side-effects (15%) or to reduce positive symptoms of psychosis, specifically to decrease voices (11%) and reduce paranoia (8%).
Patient reported efficacy of cannabis use
Overall, subjects affirmed the efficacy of their cannabis use in relation to the most common reasons for use. On average, subjects reported that cannabis usually reduced their anxiety, and made them feel good , sleep better, experience less feelings of depression and relieve boredom between usually and often. However, in contrast subjects also reported that sometimes cannabis actually made them feel anxious and depressed . Subjects reported that sometimes cannabis ' helps me socialise '.
The relationship between cannabis use and medication side-effects
A significant moderate correlation was found between the amount and frequency of cannabis used, and average discomfort from PADAS symptoms ( r = 0.39 and 0.49 respectively). Considering medication side-effects that were reported to be most common and causing greatest distress, the level of distress due to lack of emotions or feelings for others was moderately correlated with amount ( r = 0.32, p = 0.03) and frequency of cannabis use ( r = 0.29, p = 0.05). Muscle tension was moderately correlated with the amount of THC used ( r = 0.30, p = 0.04), and difficulty sleeping ( r = 0.32, p = 0.03) and trembling/ shaking ( r = 0.33, p = 0.01) were moderately correlated with frequency of use.
Further analysis of these four side-effects was conducted comparing those experiencing distress with those reporting no distress. There was a trend of greater cannabis use (amount and frequency) when patients experienced distress due to these side-effects. These analyses were less sensitive than the correlation analysis, and the difference in cannabis use coming closest to significance was for lack of emotions or feelings 
Discussion
Cannabis use is more common in people with psychosis than the general population [13] . Similarly, cannabis is recognized as a drug that may precipitate or exacerbate the symptoms of a psychotic illness [2] . Reducing cannabis use in patients with psychosis is therefore of great clinical importance. In addition, an issue worthy of consideration is that these patients may be self-medicating not only symptoms of their illness but also medication side-effects.
Consistent with similar research [6] [7] [8] , the most common reasons given for cannabis use were to reduce boredom (86%), something to do with friends (81%) and to improve sleep (58%). The next most common reason was to reduce anxiety (49%).
Anxiety may account for the majority of the most common and distressing symptoms reported to motivate cannabis use: Inner-unrest/agitation, difficulty sleeping, muscle tension, dreaming/nightmares and trembling shaking. These symptoms may be antipsychotic sideeffects, but could also be expected of a person experiencing anxiety, psychosis and/or depression.
The three other possible side-effects emerging as particularly associated with cannabis use, were lack of emotions/feelings for others, tiredness/lack of energy and sleepiness/sedation. Together with the most common motivator, 'boredom', these symptoms are common to the negative symptoms of psychosis or indeed depression. Consistent with this proposition is a trend towards greater cannabis use in subjects who reported that cannabis 'takes away the feelings of depression', and in those who reported that they were distressed by lack of feelings/emotions for others, tiredness/lack of energy and sleepiness/sedation . In relation to specific problems associated with psychosis, only a tenth reported using it to reduce positive symptoms. The most significant symptom motivators of cannabis may have more to do with anxiety and depression which may be related to the disease process rather than to either positive psychotic symptoms or antipsychotic side-effects (unless antipsychotics cause anxiety/ depression symptoms).
This was the first study to comprehensively examine subjective experiences of medication side-effects and link these to reasons for cannabis use. It relied on selfreport data alone because an understanding of personal (subjective) reasons why patients with psychotic disorders use cannabis is crucial in reducing use and abuse in these patients. This is particularly the case when considering interventions that may assist with reducing cannabis use among this group.
The symptoms that motivate cannabis use include social isolation, lack of emotion or feeling for others, lack of energy, difficulty sleeping, depression, anxiety, agitation and tremor or shaking. These symptoms may occur as part of the psychotic illness, be due to anxiety/ depressive illnesses, and occasionally may be sideeffects of medication. Cannabis in this population can trigger relapse therefore it is important to reduce these motivators. A careful assessment of the presence of motivators, and appropriate medication strategies to target symptoms and reduce side-effects, is essential. Drug education and interventions to reduce the use of cannabis may also be useful. Recent evidence has suggested that brief motivational interventions may assist in the reduction of substance use among persons with psychosis [14] .
Illness and side-effects of medication are not the only reasons for using cannabis. Many of the subjects reported using cannabis as an aid to socialization. Cannabis usage to an extent confers membership in the cannabis user network and may be an important way for people with psychosis to maintain social contacts. Cannabis may also enable greater individual social acceptability as the effects of cannabis can mask psychotic symptomatology. This suggests that interventions to assist in ceasing cannabis use should include social skills training and help to establish new social networks.
Conclusion
The central findings to emerge from this study is that positive symptoms of psychosis are not the primary reason for patients with schizophrenia spectrum disorders to use cannabis, nor indeed are types of medication sideeffects that have no association with anxiety, depression or negative psychotic symptoms. What does emerge is that reducing boredom, improving socialization, and a cluster of symptoms that may be related to either medication side-effects or the illness itself, are important motivators for cannabis use. Clinician's must assess and treat these symptoms, thus reducing the need for patients to self-medicate with cannabis, and therefore reducing the risk of relapse.
